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The third molar is variously a problem, a source of endless controversy or a curiosity in almost every aspect from its earliest signs of development to its prescription for removal-and even beyond, as many patients and surgeons have had cause to testify!
The clinician asked to consider the timing and techniques of third molar surgery may review the subject under five options: enucleation; lateral trepanation; exposure to provide eruption or function; complete surgical removal; and transplantation.
Enucleation
The concept of enucleation was introduced in scientific fashion by Henry & Morant (1936) . The third molar crypt can be detected radiologically at about 8.5 years. At this early stage of development the crypt is accessible from a small incision in the gingiva behind the first molar. With the minimum of bone removal the complete tooth germ may be scraped out with a sharp curette. It is estimated that the cost of enucleation is approximately one-quarter that of the removal of an impacted tooth later in life. If, at 9 years, one can reliably predict that impaction will occur and that no other event in childhood or adolescence is likely to reduce the number of molar teeth required for normal function, then enucleation could be a valuable service worthy of consideration by orthodontists and oral surgeons. Plint (1979, personal communication) attempted to recall a series of 100 patients treated at 8 to 10 years by enucleation. The response was less than 10% and no follow up was practicable. The poor response to recall was attributed to the result of a traumatic surgical experience at an early age when the indications for and indeed the implications of the operation were not even vaguely understood by the patients.
While costs make enucleation an attractive procedure, it could be argued that, on the basis of very unreliable radiological evidence (Richardson 1978) , a 9-year-old child is required to accept a surgical procedure in the back of the mouth and the loss of at least two permanent teeth when not in pain and unable to see the relationship to the straightening of the teeth. Is it a fair trade-off to exchange the less traumatic surgical procedure of enucleation for the more psychologically traumatic loss of 'unknown' body parts in the developing child? This issue is worthy of wider debate.
Lateral trepanation
This is closely comparable to enucleation but conducted at the age of 14 to 16. There is no doubt that it is done at a time when the likelihood of impaction can be better predicted. The technical approach to lateral trepanation is closely comparable to that of enucleation (Henry 1969) . The calcified crown is removed from the bony crypt after removal of the plate of cortical bone which lies on the lateral aspect of the body of the mandible. The technique is less difficult than removal of the deeply impacted third molar with developed roots, but it is not always less traumatic. Success depends more on the reliability of prediction of impaction than on the skill of the surgeon. Haavikko et al. (1978) provided some information on the change in angulation likely to occur in the lower third molar between 13t and 19 years of age. Their measurements were based on the study of orthopantomographs. The factor most favourable for a suitable path of eruption of a developing lower third molar was an initial angulation of I Based on paper read to Section of Odontology. 18 May 1981. Accepted 22 September 1981 0141-0768/81/120911-03/$01.00/0 ((j 1981 The Royal Society of Medicine 10°or less. The results of this study suggest that in planning lateral trepanation procedures at the usual age, the orthodontist and oral surgeon are likely to err on the radical side. In view of the ultimate fate of most lower third molars, at present, this may not be a problem, particularly if the surgical procedure is less traumatic and less expensive to perform, There is mounting clinical evidence that postoperative pain, swelling and infection are less severe in younger rather than older patients undergoing third molar surgery, especially if the roots are only about two-thirds developed (National Institutes of Health 1980). There is some evidence to suggest that early rather than late removal of impacted third molars has a beneficial effect on the periodontal health of the second molar. Teaching the early recognition and removal of the third molar likely to become impacted would seem to be an important area of future collaboration between orthodontists and oral surgeons.
Exposure to provide eruption or function
Pericoronitis is frequently associated with a lower third molar which is partly erupted, especially when the soft tissue is traumatized by adjacent teeth. There are often opportunities for the surgical exposure of the crowns of these teeth by local excision and electrocoagulation of the pericoronal soft tissues. The technique is simple, inexpensive and relatively atraumatic; sound functional teeth are preserved. There is little scientific evidence at present that the extraction of third molars will prevent or minimize present or future crowding of lower incisor teeth, either in orthodontic or non-orthodontic patients. Until the criteria for complete removal of third molars are better based on scientific information, the more conservative procedure of exposure for eruption and function should receive a high priority when tooth position is acceptable.
Complete surgical removal
There exists a number of well-defined criteria for the surgical removal of third molars. These include infection, advanced carious lesions, cysts, tumours, local destruction of adjacent teeth and patholgical changes in adjacent bone.
The techniques of complete removal of impacted third molars need no elaboration. They are described in extenso in most modern textbooks on dentoalveolar surgery. While age itself is not a risk factor in patients who have average good health, it is obvious that the incidence of systemic disease increases with age and that postsurgical morbidity, local and general, are age related. Careful attention to preoperative assessment, asepsis, access and visibility in the conduct of the operation, followed by meticulous postoperative care, will minimize the morbidity. Clinical trials of variations in operative parameters have not yet been done; these should be initiated without delay. Other areas in which there is insufficient knowledge of the effects of third molar removal are the relationship between early or late surgical removal and incisor crowding; the effects of timing of surgical removal on behavioural attitudes to dentistry; and the effectiveness of adjunctive treatment such as antibiotic cover and steroid therapy for the reduction of morbidity. While recent studies on closed surgical wounds suggest that in general surgery prophylactic cover by antibiotics may delay healing, it does not necessarily follow that intraoral wounds respond in the same way. Anecdotal evidence from many surgeons would suggest the opposite. Studies on the reduction of pain, swelling and trismus which follow the use of intramuscular dexamethasone at the time of third molar removal suggest that, used with discretion, these steroids have a profound effect on the speed of recovery of the patient (Greenfield & Caruso 1976 , Hooley & Hohl 1974 .
. Finally, the economic implications of third molar retention versus prophylactic removal have not been examined scientifically. As agents for the safe, rapid treatment of pericoronitis proliferate, the conservative approach to impacted third molars warrants reappraisal. Pericoronal infection is rare after the age of 25 years; so also is pathological change in the tissues around the impacted third molar. There is a rich field for scientific evaluation of the criteria for surgical removal of impacted or unerupted third molars in the symptomless patient.
Transplantation
In areas where the caries activity is high, it is not uncommon for upper or lower first and second molars to be heavily filled or beyond adequate restoration before the third molars have erupted. In such situations the surgeon reviewing the future of the third molar should consider the feasibility of extracting the erupted molar tooth with a poor prognosis and replacing it with a third molar removed from an adjacent crypt, transplanted into the prepared socket. This procedure is applicable to upper or lower molars. The tooth selected for transplantation should meet specific criteria of root development, size and shape. When third molar roots are about two-thirds complete, and the tooth is of the appropriate anatomical form to fit the extraction socket and can be removed with the preservation of some of the follicle attached to the cemento-enamel junction, the prospects for successful transplantation are high. The third molar is placed in the new socket with the crown about I mm below occlusal contact; the gingival tissues are sutured carefully around the neck of the crown with good contact between mucoperiosteum and attached tooth sac. Splinting of the transplanted tooth is not necessary. Clinical experience suggests that early function enhances the establishment of a new periodontal attachment. A personal series (unpublished) of 100 transplants from the lower third molar crypt to the first molar socket in Armed Service cadets followed for three years showed a viable, functional molar with a reasonable prognosis present in 82 cases. In another 4 the tooth was present but the prognosis was poor. Goss and Robertson (1980, personal communication) report a similar rate of success.
The early recognition of impacted teeth in mouths which contain first molars with a poor prognosis should promote more interest in the application of this method of third molar transplantation.
Conclusion
Clinical experience dictates that morbidity and serious complications following third molar surgery are reduced when the procedures are carried out early rather than late by experienced surgeons; hard data to support these beliefs are not yet available. Obviously there are sufficient questions to be asked about the life cycle of impacted third molars to warrant welldesigned prospective clinical studies.
As there develops in the community a high standard of dental care and an awareness among parents and children of the need for comprehensive dental treatment from an early age, many more will become candidates for third molar surgery. If the pattern of general dental practice changes and the State continues to playa major role in the provision of dental treatment, it is likely that most of the surgical procedures outlined in this paper will be carried out by experienced general practitioners. Only in exceptional circumstances will specialists in oral and maxillofacial surgery be called in to manage these clinical problems..In order that such a cost-effective system may evolve, the laws and principles of third molar surgery must be established on a better basis than at present. It will no longer be sufficient to say that the principal criterion for the surgical removal of symptomless third molars is that the problem exists and the patient has private health insurance! It appears unlikely that the fundamental laws and principles needed will be arrived at by a function of what is already known. The laws and principles required should not merely explore; they must illuminate. They should not merely add to what we know of eruption or impaction but they must create a new space in which knowing can occur. The science must become greater than the art.
